OBJECTIVE: To estimate the prevalence of dieting and the relationship between dieting, nutritional habits, and health among young adolescents in the Netherlands. METHODS: Out of 1359 secondary school children, aged 13 through 15 y, who were invited for a routine health assessment by school doctors or nurses as part of the Child Health Monitoring System, 1279 (94%) responded and data were analyzed. RESULTS: Among secondary school children 13% of girls and 5% of boys were dieting at the time of the health assessment. Half of the dieting pupils were at risk of overweight, while the other half were within the normal weight range. The mean preferred weight of the dieting pupils was not lower than the mean actual weight of the non-dieting pupils. Dieting pupils skipped meals more often and consumed less sweets and salty snacks, soft drinks and bread than non-dieting pupils. School absence due to illness was relatively high in dieting boys, and medicine use was high in dieting girls. CONCLUSION: As in other Western countries, dieting is a common practise among young adolescents in the Netherlands, especially in girls.`Unhealthy' dietary practices, like skipping breakfast, are already present at early age, therefore preventive programs should be targeted at young adolescents.
Introduction
In western society, slimness is often considered the norm for physical appearance. In the last decades, the number of articles in women's magazines on dieting and ®tness has increased. 1, 2 At the same time, the body shape of models in a magazine for female adolescents has become more linear. 2 Primary reasons presented in this magazine for following a nutrition or ®tness plan were to lose weight and become more attractive. Recent surveys indicate that in Western countries, concern over body image and weight loss behaviour is common in the adolescent population, particularly in girls. 3±7 Insight into weight loss behaviour of adolescents is necessary for a number of reasons.
Firstly, weight loss behaviour may be a risk indicator for the development of eating disorders like anorexia nervosa and bulimia nervosa. 8 At the age of 15, dieters have an eight times high risk of developing an eating disorder than non-dieters. 9 Secondly, dieting may lead to nutritional de®cien-cies, because food intake during dieting is likely to deviate from recommended levels of nutrition. This can be a speci®c problem in growing children and adolescents. Pugliese et al 10 identi®ed 14 out of 201 children with short stature who demonstrated inhibited growth as a result of self-imposed caloric restriction due to a fear of becoming obese.
Thirdly, dieting is associated with other psychosocial and health behaviour problems in adolescents, like alcohol use, tobacco use, suicide risk, emotional stress and school absence due to illness. 7, 11 These behaviours increased in prevalence with increasing frequency of dieting. Dieting students may also perform less well on a demanding cognitive task than non-dieting students. 12 On the other hand, dieting among overweight adolescents can be an adequate adaption towards prevention or moderation of overweight in adulthood. It was not known which of these reasons prevailed in the Netherlands. Therefore we reviewed data from the Child Health Monitoring System (CHMS) in the 1993/ 1994 school year to establish the prevalence of dieting and the relationship between dieting, anthropometric measures, nutritional habits and health in adolescents in the Netherlands.
Methods
In the 1991/1992 school year the Netherlands started the Child Health Monitoring System, in which about 20 municipal and regional public health services participate. This monitoring system is embedded in the regular school health assessments by school physicians and school nurses. Each school year, the health status of approximately 5000 school children is assessed. Some aspects of health status are assessed annually, like attained height, body weight, school absence due to illness, medicine use, and referrals to general practitioners. Additional topics vary annually, and can be repeated after some years to detect changes over time.
Study participants
In the 1993/1994 school year a sample of 1359 pupils in the second year of secondary school were invited for the CHMS, 1130 pupils participated during school-time hours and 173 pupils completed the questionnaire at home and therefore reported their own weights and heights. This leads to an overall response of 1303. Because 24 pupils did not answer the questions on dieting behaviour, the data of 1279 pupils were analyzed (total response of 94%).
Background variables included sex, age, ethnicity and parental socio-economic status. Ethnicity was de®ned by the nationality of the father, and socioeconomic status was based on information of the highest level of education of the father. If nationality or level of education of the father was unknown or if no father was living with the child at the time of the study, data of the mother was used instead. In addition, a division was made between pupils going to school in a rural area (villages with less than 20 000 inhabitants), pupils going to school in an urban area (towns with 20 000 inhabitants or more), and pupils going to school in one of the ®ve large cities in the Netherlands.
The anthropometric measurements and the questions on health status were taken by school physicians or nurses, who were thoroughly instructed during special training sessions before the start of the study. Questions concerning weight loss behaviour and nutritional habits were ®lled in by the pupils themselves. 13 
Dieting behaviors
Some questions from the Dutch Eating Behaviour Questionnaire 14 were used to assess dieting behaviour. These questions concerned: (1) dieting during the last 12 months (period-prevalence); (2) frequency and length of period of dieting during the last 12 months; (3) dieting at the time of the assessment (point-prevalence) and (4) method of dieting. Dieting pupils were asked how much they would like to weigh (preferred weight).
Anthropometric measures and overweight
Attained height and body weight was assessed according to a standard protocol. 13 The determination of overweight is usually done by using the Body Mass Index (BMI: weight (kg)/height 2 (m)), established from a reference population. Pupils whose BMIs are ! 95th percentile for age and sex or whose BMIs are b 30, were considered to be overweight. 15 Pupils whose BMIs are ! 85th percentile but`95th percentile or equal to 30, were considered to be at risk of overweight. 15 Nation-wide reference data on children's growth were last established in 1980 in the Netherlands. 16 Recent surveys showed a continuing positive secular shift in height for boys and girls. 13, 17 Therefore, the reference data of 1980 will not be used here. Instead, the Body Mass Index distribution categories were used from the Health Interview Survey of Statistics Netherlands from 1989 through 1992. 17 These data are based on self-reported weight and height, but they are considered to be more appropriate as reference data from Dutch adolescents than available reference data of US adolescents. 18 
Nutritional habits
Questions on nutritional habits concerned the intake of breakfast, brunch, lunch, and evening meal on the day before the health assessment (24 h recall). Pupils were also asked whether they had consumed the following food products on the day before the health assessment: milk or milk-products, eggs, meat or meat-products, ®sh, bread or other cereals, potatoes, rice or macaroni and other pasta products, pulses, vegetables, fresh fruits or fruit juice, soft drinks, sweets and salty snacks. This was purely a qualitative assessment; no quantities were sought.
Health status
School absence due to illness for at least one week was assessed for the past 12 months. Medicine use was assessed by asking whether the pupils had used any prescriptions in the last month. Pupils were asked if they were seen by a doctor or medical specialist at the time of the study. In addition, referral to a general practitioner was recorded. Response options for these 4 questions were`yes',`no' or`unknown'. At the end of the health assessment, the school physician or nurse gave a subjective judgement of the health status of the pupil (good, moderate or poor).
For 173 pupils who completed the questionnaire at home, referral to a general practitioner and the subjective judgement of the health status were not available.
Analysis
The analyses were performed with SPSS. To assess differences between dieting and non-dieting pupils, relationships in categorical variables between groups (sex, age-group et cetera) were analyzed using Chisquare statistics. P values`0.05 were considered to be statistically signi®cant. Student's t±test (tow-tailed)
Prevalence of dieting among adolescents E Brugman et al was used to assess differences in age; one-way analysis of variance was used to determine differences in height, actual weight and Body Mass Index, with age as a covariate. A logarithmic transformation of the Body Mass Index (natural logarithm) was applied for the analysis of variance, because of the skewed distribution of the Body Mass Index. All these analyses were applied to the whole study sample.
In order to clarify dieting as risky behavior for disordered eating, logistic regression was employed in normal weight pupils only to determine the adjusted odds ratios and 95% con®dence intervals of dieting associated with the independent background variables.
Results
The present sample consisted of 672 boys and 607 girls. The age range of the respondents was 11±17 y (mean age 13.6), with 93% of the respondents in the 13±15 y range. Most pupils were of Dutch origin (89%), 2% of Surinam or Antillean origin, 4% of Turkish or Moroccan origin and 5% of other ethnic origins. Of the fathers of the pupils 8% had no formal education or only primary education, 44% had junior vocational/secondary training, 15% senior secondary/ vocational training or pre-university education, 11% vocational colleges/university education, and for 22% of the pupils the level of education of the parents was not known.
Of all the pupils 18% reported dieting in the previous 12 months, of whom 44% dieted once, 33% 2 or 3 times, 15% more than 3 times and 8% reported dieting all the time. More female (28%) than male pupils (8%) reported dieting in the previous 12 months. Of the dieting pupils, 29% reported dieting for less than 1 week, 52% 1±4 weeks, 11% more than 4 weeks, while 8% reported dieting all the time.
The prevalence of dieting at the time of the study was 13% for girls and 5% for boys (Table 1) . Girls aged 15 y and older more often reported dieting (21%) than girls aged 13 y and younger (10%). Relatively few Dutch pupils reported dieting compared with pupils of Turkish or Moroccan origin. This difference was only signi®cant for girls: nearly twice as many Turkish/Moroccan girls were dieting at the time of the study (22%) as Dutch girls (12%). Girls of loweducated fathers more often reported dieting (22%) than girls of high-educated fathers (8%).
The results of the regression analysis are presented in the last columns of Table 1 . Among the normal weight pupils, dieting at the time of the study is more frequent in girls and in pupils aged 15 y or older. As compared to Dutch pupils, pupils of Turkish/Moroccan origin and of`other' ethnic origin more frequent reported dieting, though wide margins around the odds ratios are found because of the small groups.
Of the dieting pupils, 46% reported that they ate less or changed their way of eating, 8% increased physical exercises and 46% changed their eating habits combined with increased physical exercises. More boys used physical exercise as a means of Table 1 The percentage of pupils dieting at the time of the study (n 1279) and odds ratios [95% con®dence intervals (ci)] for dieting at the time of the study among normal weight pupils (n 1036), by background variables
All pupils
Normal weight pupils n %n a Signi®cant effects are marked (Chi-square): *P`0.05; **P`0.01; ***P`0.001; ****P`0.0001.
Prevalence of dieting among adolescents E Brugman et al weight reduction (17%) than girls (5%), though this difference was not signi®cant (P 0.08). Based on the Body Mass Index for age, girls were on average heavier than boys. For girls, a reversed relationship between the Body Mass Index and socioeconomic status of the father was found: girls of loweducated fathers were on average heavier than girls of high-education fathers. Boys and girls of Turkish/ Moroccan origin were on average heavier than boys and girls of Dutch origin, although these differences were not signi®cant. Table 2 shows the results of the anthropometric measures, for pupils who were dieting at the time of the study and for pupils who were not dieting. On average, the dieting girls were older than the nondieting girls. There was no signi®cant difference in mean height between dieting and non-dieting pupils. After adjustment for age, dieting pupils were on average heavier than non-dieting pupils. Dieting pupils were more often at risk of overweight than non-dieting pupils, although 50% of them were within the ranges of normal weight. Of the non-dieting pupils, 14% of the boys and 16% of the girls were at risk of overweight.
Two thirds of the dieting boys and 78% of the dieting girls reported to have a preferred weight. Mean preferred weight of boys was 59.7 and of girls 53.7 kilograms. For dieting boys the preferred weight was signi®cantly above the average actual weight of non-dieting boys, for girls this difference was not signi®cant (P 0.08).
Results of the questionnaire on nutritional habits (Table 3) show that nearly twice as many dieting girls did not have breakfast on the day before the study than non-dieting girls. Skipping lunch was more frequent in dieting than in non-dieting boys. As many dieting as non-dieting pupils reported having brunch or diner. Dieting girls more often skipped at least one meal on the day before the assessment (43%) than non-dieting girls (24%).
More dieting pupils did not consume sweets and salty snacks on the day before the assessment (33%) than non-dieting pupils (9%). The same was true for the use of soft drinks (35% and 15% respectively) and for the use of bread or other cereals (9% and 3% respectively). Other products showed no signi®cant differences.
The health status of dieting and non-dieting pupils showed few differences (Table 4 ). School absence due to illness in the past 12 months was more frequent in dieting boys than in non-dieting boys. The health status of dieting boys was more often judged as moderate, compared with non-dieting boys. More dieting girls used prescriptions in the last month than non-dieting girls. No other differences were detected.
Discussion
The aim of this study was to assess the prevalence of dieting among young adolescents in the Netherlands. Over one-quarter of the girls reported dieting in the previous 12 months (period-prevalence) and 13% Chi-square, n.s. non signi®cant. b 21 pupils are excluded from these analyses, because they said to have had both breakfast and brunch or both lunch and brunch.
Prevalence of dieting among adolescents E Brugman et al were dieting at the time of the assessment (pointprevalence). For boys these percentages were much lower, 8% and 5% respectively. Among normal weight pupils we also found more girls than boys dieting. These results con®rm ®ndings from studies in other Western countries that dieting is much more prevalent in girls than in boys. 4±7,19 A possible explanation of these sex-differences is that society places more social pressure on girls to be slim than on boys. 20 Another explanation might be that during puberty girls gain more body fat than boys, making girls more aware about their weight than boys. 21 Previous studies in the Netherlands have reported prevalence rates of dieting in the period (previous 12 months), within more or less the same age-group. Deursen and Deurenberg (1986) reported a lower percentage of dieting girls (19%) than we found (28%; con®dence interval 24.4±31.6%). 22 The percentage of dieting boys (6%) did not differ from our ®ndings (8%). Together with our data, these ®ndings seem to indicate that the prevalence of dieting in Dutch adolescent girls has increased signi®cantly, consistent with ®ndings in the United States, 23 although differences in the sample composition can not be excluded.
As compared to the United States, the prevalence of dieting in the Netherlands is low. French et al 7 found in a study among 33,393 adolescents that 62% of the girls and 21% of the boys were dieting in the past year. Although the mean age of the US sample was higher than in our study (15 and 13.6 respectively), other US studies performed within more or less the same age group, also observed higher prevalence rates. 24, 25 Real anthropometric differences might be the cause of the lower level of dieting reported in Dutch than in US samples. These differences have already been demonstrated for the body size of students in various European countries. 26 In a recent survey of 16,486 young adults in European countries (mean age 21.4 y), the percentage of students trying to lose weight (43% of Dutch women, 15% of Dutch men) was about three times higher than we found in secondary school children, indicating that dieting becomes more frequent in late adolescence. 26 One important difference between the two studies concerns anthropometric measures; selfreported height and weight by means of a questionnaire (European study) versus health professional measured height and weight under standardized circumstances in our study, which adds to the validity of our results.
Another difference between the two studies is that the European study consisted of students of high socio-economic status, while in our study pupils of all different social classes were represented. Previous research has shown a strong negative relationship between social class and body weight in children and adolescents. 17, 27 In our study we also found that girls of low-educated fathers were more heavy and more often trying to lose weight than girls of higheducated fathers. When controlling for ethnicity however, no signi®cant differences in dieting behavior were detected. In a study of 18 y old female students, the prevalence of dieting increased with higher socioeconomic status. 27 These ®ndings could mean that in older adolescents, the desire for slimness is more common in high social classes, which explains the high level of dieting found in young adults as reported in the European study. 26 In both the European study and our study many dieting students were actually within the normal weight range. This indicates that dieting in adolescence is practised by many who are not overweight. Apparently the perceived need to diet is not only motivated by actual weight, but also by social and psychological factors. Emmons 28 showed that dieting adolescents were most clearly distinguished from nondieting adolescents by their perception of being overweight and the feelings of body dissatisfaction and wanting to be thinner. 28 In our study the preferred weight of dieting boys is signi®cantly above the mean weight on non-dieting boys. For girls, the preferred weight of dieters was above the actual weight of non-dieters too, although this difference was not signi®cant. This indicates that many pupils seem to be realistic in their weight loss behavior, and use dieting primarily as a necessary strategy for weight reduction. In both studies it was also found that dieting students reported eating fewer snacks and female dieters reported fewer meals than non-dieters. Breakfast was skipped by almost twice as many dieters as non-dieters in both studies. Besides, in our study it was found that dieting pupils less often ate bread or other cereals than non-dieting pupils. The dieting boys seemed to be less healthy based on the judgement of the school physician or nurse and school absence due to illness was also high in dieting boys. Among dieting girls, medicine use was relatively high.
Ethnicity has been shown to be related to dieting behaviour. In the US, white female adolescents are more likely to perceive themselves as overweight and to diet than black female adolescents. 29, 30 These ethnic differences are often explained by different cultural attitudes towards weight and standards of beauty. In the present study we found a higher prevalence of dieting among pupils of Turkish or Moroccan origin than among pupils of Dutch origin. Previous research has demonstrated that Turkish and Moroccan children are on average heavier than their Dutch counterparts. 13 In our study no signi®cant differences in actual weight were detected between these two groups, which might be due to the relatively small sample of Turkish and Moroccan pupils.
Conclusions
Dieting behavior and`unhealthy' food habits like skipping breakfast, are already present in young adolescents, even among those who are in fact not overweight. Preventative educational programs aimed at reducing eating disorders and other health behavior problems, should therefore be targeted at young adolescents, with special attention to the self-perception of weight. More research is needed to explore the methods which Dutch adolescents use in their attempts to lose weight and to determine the effects of skipping meals on the health and school results of children.
